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(57) [Abstract] 

[Object] To efficiently remove membrane surface adherents 
from a separation membrane that has been soiled as a result of 
membrane separation processing in a membrane separation 
device in which a membrane module is suspended in a tank. 

[Constitution] In a membrane separation device in which a 
membrane module 2 is suspended in a tank 1 and air diffusion 
means 4 are provided below the membrane module 2 in the 
tank 1, water is evacuated from the tank 1 while air is diffused. 

[Effect] When permeation flux is lowered by the adhesion 
of adherents to the membrane surface as the result of 
membrane separation processing, the membrane separation 
processing is stopped, and while air is diffused by the air 
diffusion means, water retained in the tank is evacuated by 
evacuation means. As the evacuation means evacuate the 
water, the surface of the retained water in the tank gradually 
drops from the top of the membrane module to the bottom of 
the membrane module, while this retained water surface 
pulsates with extremely large, strong waves caused by the 
bursting of the air bubbles that were diffused by the air diffusion 
means. Accordingly, this pulsating surface moves from the top 
to the bottom of the membrane module surface, whereby 
mucus-like adherents are effectively separated and removed 
from the membrane surface, and the separated adherents are 
smoothly evacuated to the exterior of the tank, together with 
the evacuated water, by the evacuation means. 
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[Claims] 

[Claim 1] A method for washing a membrane separation 
device, characterized in that, in the membrane separation 
device in which a membrane module is suspended in a tank 
and air diffusion means are provided below said membrane 
module in said tank, water is evacuated from said tank while air 
is diffused. 

[0001] 

[Field of Industrial Application] The present invention 
relates to a method for washing a membrane separation 
device, and more particularly to a method for washing a 
membrane separation device wherein, in the membrane 
separation device in which a membrane module is suspended 
in a tank, membrane surface adherents are effectively removed 
from a separation membrane that has been soiled as a result of 
membrane separation processing. 

[0002] 

[Prior Art] In order to produce treated water that is free of 
microparticies and colloids, membrane separation is widely 
employed, solid-liquid separation being performed by means of 
separation membranes such as ultrafiltration membranes, for 
industrial wastewater and industrial usage water, as well as for 
mains water and sewage. 

[0003] The present inventors have invented a membrane 
separation device, for which a patent application was 
previously made (JP-01-293103-A), wherein a flat membrane 
module is suspended within a tank and means are provided for 
suctioning the processed water outtake side of the flat 
membrane module. 

[0004] According to the membrane separation device 
described in JP-01-293103-A, efficient membrane filtration is 
made possible by suction filtration of the processed water with 
the suction means; furthermore by performing the suction 
intermittently so as to increase and decrease the negative 
pressure applied to the membrane surface, it is possible to 
prevent accumulation of membrane surface adherents so as to 
maintain a high permeation flux. 

[0005] 

[Problems to Be Solved by the Invention] However, even 
with the membrane separation device described in the 
aforementioned JP-01-293103-A, there was a problem in that, 
if raw water having a high bacterial concentration is 
continuously processed, mucus-like adherents adhere to the 
membrane surface, so that the permeation flux is progressively 
lowered. 

[0006] The object of the present invention is to solve the 
conventional problems described above by providing a method 
for washing a membrane separation device that can easily and 
efficiently remove membrane surface adherents in the 
membrane separation device wherein a membrane module is 
suspended within a tank. 

[0007] 

[Means for Solving the Problems] The method for 
washing a membrane separation device of the present 
invention is characterized in that, in a membrane separation 
device in which a membrane module is suspended in a tank 
and air diffusion means are provided below the membrane 
module in the tank, water is evacuated from the tank while air is 
diffused. 

[0008] 

[Operation] In the method for washing a membrane 
separation device of the present invention, when permeation 
flux is lowered by the adhesion of adherents to the membrane 
surface as the result of membrane separation processing, the 
membrane separation processing is stopped, and while air is 
diffused by the air diffusion means, water retained in the tank is 
evacuated by evacuation means. As the evacuation means 
evacuate the water, the surface of the retained water in the 
tank gradually drops from the top of the membrane module to 
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the bottom of the membrane module, while this retained water 
surface pulsates with extremely large, strong waves caused by 
the bursting of the air bubbles that were diffused by the air 
diffusion means. Accordingly, this pulsating surface moves from 
the top to the bottom of the membrane module surface, 
whereby mucus-like adherents are effectively separated and 
removed from the membrane surface, and the separated 
adherents are smoothly evacuated to the exterior of the tank, 
together with the evacuated water, by the evacuation means. 
[0009] 

[Embodiments] Hereinafter embodiments of the present 
invention are described in detail with reference to the drawings. 

[0010] FIG. 1 is a schematic view of a membrane 
separation device representing one embodiment of the present 
invention; FIG. 1(a) shows membrane processing, and FIG. 
1(b) shows adherent removal processing. 

[00011] The membrane separation device shown in the 
drawing is such that a membrane module 2 is suspended within 
a tank 1, which holds raw water; the permeate of this 
membrane module 2 is evacuated by way of a pipe 3, which is 
equipped with a suction pump P. Furthermore, an air diffusion 
pipe 4 is provided within the tank 1, beneath the membrane 
module 2. This air diffusion pipe 4 extends beneath the 
membrane module 2 in the tank 1, so that defused air bubbles 
contact substantially the entire membrane surface of the 
membrane module 2. Reference numeral 5 indicates an 
evacuation pipe for the water retained in the tank 1, and is 
equipped with a valve V. 

[0012] When membrane separation of raw water is 
performed by the membrane separation device of the present 
embodiment permeate is suctioned by the suction pump P, as 
shown in FIG. 1(a), and membrane filtration is efficiently 
performed. Furthermore, membrane soiling is suitably 
prevented by way of intermittent suction by means of the pump 

[0013] When the permeation flux drops below a rated value, 
as a result of continuing this suction filtration so that mucus-like 
matter adheres to the membrane surface of the membrane 
module 2, or periodically when a previously established fixed 
period of operating time has elapsed, the membrane surface 
adherents are removed by the following operation 

[0014] 

That is to say, the pump P is stopped, a valve V is opened, 
and the water retained within the tank 1 is evacuated by way of 
the pipe 5, while air diffusion is begun by way of the air 
diffusion pipe 4, so as to introduce large bubbles into the tank 

[0015] By these means, as shown in FIG. 1(b), extremely 
large, strong waves are generated by the bursting of the 
defused bubbles at the surface W of the water that is retained 
in the tank 1, and the waves on the agitated surface W of the 
retained water strike the membrane surface of the membrane 
module 2, whereby the adherents on the membrane surface 
are efficiently separated and removed. Then, as the water is 
evacuated, the surface W of this retained water is lowered from 
the top to the bottom of the membrane module 2, whereby 
these adherents are removed from the entire membrane 
surface of the membrane module 2. 

[0016] 

The adherents which have been separated and removed 
from the membrane surface in this manner are evacuated to 
the exterior of the tank 1 by the pipe 5, together with the 
evacuated water. 

[0017] After complete evacuation, raw water is once again 
introduced into the tank 1, and membrane separation 
processing is recommenced. 

[001 8] Note that the membrane separation device shown in 
the drawings is one embodiment of a membrane separation 
device according to the present invention, but the present 
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invention is in no way limited to that which is shown in the 
drawings, so long as there is no departure from the gist of the 
invention. For example, evacuation by way of the evacuation 
pipe may be performed by providing a separate pump in 
addition to the valve. 
[0019] 

In the present invention, the membrane module 1 may be a 
flat membrane, a lattice arrangement of hollow fiber 
membranes, or bundled hollow fiber membranes, but the 
present invention is particularly effective when used with fiat- 
membrane type membrane modules, for which washing with 
strong back-pressure is not suitable. 

[0020] 

[Effects of the Invention] 

As described in detail above, by virtue of the method for 
washing a membrane separation device according to the 
present invention, by diffusing air within the tank while 
evacuating the water retained in the tank, mucus-like adherents 



that have solidly adhered to the membrane surface can be 
easily and efficiently separated, removed and evacuated to the 
exterior of the tank. Consequently, by virtue of the present 
invention, it is possible to maintain the permeation flux of the 
membrane module high and to greatly improve the efficiency of 
the membrane separation processing. 

[Brief Description of the Drawings] 

FIG. 1 is a schematic view of a membrane separation 
device representing one embodiment of the present invention; 
FIG. 1(a) shows membrane processing and FIG. 1(b) shows 
adherent removal processing. 

[Explanation of the Reference Numerals] 
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